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In the Claims: 

Claim 1 (cancelled) 

Claim 2 (currently amended): An optical device, comprising: 

a polarization-controlling reflector, said reflector converting incident-light 
polarization components having incident angles of polarization into reflected-light 
polarization components having reflected angles of polarization, said reflector 
having a plurality of states, and being controllable such that said reflector can be 
changed from one of said plurality of states to another of said plurality of states, 
said reflected angles of polarization having an orientation relative to said incident 
angles of polarization, said orientation being a function of the state of the 
reflector; and 

a polarization-dependent optical-path device, said polarization-dependent 
optical-path device converting input-light polarization components that are at 
least partially spatially-coincident and that have been coupled into the optical 
device into spatially-separated input-light polarization components, said 
polarization-dependent optical-path device converting said spatially-separated 
input-light polarization components into said spat i ally co paratcd incident-light 
polarization components, and wherein when said reflector is in a first one of said 
plurality of states, said orientation is sucii that said polarization-dependent 
optical-path device causes at least a portion of the reflected-light polarization 
components to be out-coupled from the optical device, 

wherein said polarization-dependent optical-path device includes an Input 
polarization-dependent path splitting elemen t and an output polarization- 
dependent path solitting element , the input polarization-dependent path splitting 
element converting said input-light polarization components that are at least 
partially spatially-coincident into said spatially-separated input-light polarization 
components, thereby defining a branched inpu t, and wherein oriorto said 
polarization -dependent optical-oath device converting said spatiallv-seoarated 
reflected-light polarization components havino reflected angles of polarization 


Page 2 of 17 

PA6E4/19'R(»n)AT»6S:34:18PM [Eastern St^^^ 


GARDNER GROFF Fax:770-98d-00g8 Mar 7 2006 05:d1pni P005/Q19 

Patent 

Serial No. 10/071.356 
Avago Docket No. 10010548-1 

into said output-light [wlarization components that are at least partiallv spatiallv- 
coincident. said output polarization-dependent path splitting element converts 
said spatially-separated reflected light components having reflected angles of 
polarization Into spatially-separated reflected-llght components having output 
angles of polarization, therebv defining a branched output, said output angles of 
polarization depending on the state of the reflector, wherein when said reflector is 
In said first one of said plurality of states, at least a portion of said output-light 
polarization components is out-coupled from the optical device through said 
branched output, and wherein the portion of said output-light polarization 
components that is out-coupled from the optical device through said branched 
output depends on the state of said reflector . 

Claim 3 (cancelled) 

Claim 4 (cunrently amended): The optical device of claim 32, wherein when 
said reflector is in a second one of said plurality of states, at least a portion of 
said output-light polarization components Is out-coupled from the optical device 
through said branched output and at least a portion of said output-light 
polarization components is out-coupled from the optical device through said 
branched input, and wherein the portion of said output-light polarization 
components that is out-coupled from the optical device through said branched 
output and the portion of said output-light polarization components that is out- 
coupled from the optical device through said branched input depends on the 
state of said reflector. 
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Claim 5 (currently amended): The optical device of claim wherein said 
plurality of states constitutes a continuum of states such that said optical device 
functions as an analog optical device, and wherein the respective portions of 
output-light polarization components that are out-coupled from the optical device 
through said branched input and through said branched output is controliably 
variable over a continuum of said portions by selecting the state of the reflector 
from said continuum of states. 

Claim 6 (currently amended): The optical device of claim 32, wherein said 
polarization-dependent optical path device includes a polarization-dependent 
combiner element, and wherein after said output polarization-dependent path 
splitting element converts said spatially-separated reflected light components 
having reflected angles of polarization into spatially-separated reflected-light 
components having output angles of polarization, the polarization^ependent 
combiner converts said spatially-separated reflected-light polarization 
components having output angles of polarization into said output-light 
polarization components that are at least partially spatially-coincident. 

Claim 7 (currently amended): The optical device of daim 32, wherein said 
polarization-dependent optical path device includes a polarization-dependent 
combiner element, and wherein after said output polarization-dependent path 
splitting element converts said spatially-separated reflected light components 
having reflected angles of polarization into spatially-separated reflected-light 
components having output angles of polarization, the polarization-dependent 
combiner converts said spatially-separated reflected-light polarization 
components having output angles of polarization into output-light polarization 
components that are orthogonal to each other. 
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Claim 8 (currently amended): The optical device of claim Z2, wherein when 
said reflector is in a third one of said plurality of states, the optical device 
functions as a beam splitter and approximately half of the output-light polarization 
components are out-coupled from the optical device through said branched 
output and approximately half of the output-light polarization components are out- 
coupled from the optical device through said branched input. 

Claim 9 (previously presented): The optical device of claim 2, wherein the 
input-light polarization components coupled into the optical device and the 
reflected-iight polarization components out-coupled from the optical device at 
least partially share a common optical path within the optical device. 

Claim 1 0 (previously presented): The optical device of claim 2, wherein the 
input-light polarization components coupled into the optical device propagate 
along at least one input optical path of the optical device and the reflected-light 
polarization components are out-coupled from the optical device via at least one 
output optical path of the optical device, the at least one output optical path being 
distinct from the at least one input optical path. 
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Claim 1 1 (currently amended): An optical device comprising: 

a polarization-controlling reflector, said reflector converting a first set of 
spatially-separated incident-light polarization components having incident angles 
of polarization into a first set of spatially-separated reflected-light polarization 
components having reflected angles of polarization and converting a second set 
of spatially-separated incident-light polarization components having incident 
angles of polarization into a second set of spatially-separated reflected-light 
polarization components having reflected angles of polarization, the incident 
angles of polarization of said first set of incident-light polarization components 
being different from the incident angles of polarization of said second set of 
incident-light polarization components, the reflected angles of polarization of said 
first set of spatially-separated reflected-light polarization components being 
different from the reflected angles of polarization of said second set of spatially- 
separated reflected-light polarization components, said reflector having a plurality 
of states and being controllable such that said reflector can be changed from one 
of said plurality of states to another of said plurality of states, the reflected angles 
of polarization having orientations relative to their respective incident angles of 
polarization, said orientations being a function of the state of the reflector; and 
a polarization-dependent optical-paUi device having at least a flrst Input 
port, a first output port, a second input port and a second output port, said 
polarization-dependent optical-path device converting a flrst set of input-light 
polarization components that are at least partially spatially-coincident and that 
have been coupled into the first input port of the optical device into a first set of 
spatially-separated input-light polarization components and converting a second 
set of input-light polarization components that are at least partially spatially- 
coincident and that have been coupled into the second input port of the optical 
device into a second set of spatialiy-separated input-light polarization 
components, said polarization-dependent optical-path device converting said first 
set of spatially-separated input-light polarization components Into said flrst set of 
spatially-separated incident-light polarization components and converting said 
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second set of spatially-separated input-light polarization components Into said 
second set of spatially-separated incident-light polarization components, and 
wherein when said reflector Is in a first one of said plurality of states, said 
orientation is such that said polarization-dependent optical-path device causes at 
least a portion of said first set of reflected-light polarization components to be 
out-coupled from the optical device through said first output port^ 

wherein when said reflector is in said first one of said plurality of states. 
said orientation is suc h that said polarization-dependent optical-path device 
causes at least a portio n of said second set of reflected-liaht polarization 
components to be out- couoled from the optical device through said second 
output port, and wherein when said reflector is In a second one of said plurafj ^ nf 
states, said orientatio n is such that said polarization-dependent optical-path 
device causes at least a portion of said first set of reflected-liaht polarization 
components to be out-c oupled from the optical device through said second 
cutout port. 

Claim 12 (cancelled) 

Claim 13 (cancelled) 

Claim 1 4 (currently amended): The optical device of claim 4011, wherein 
when said reflector is in a second one of said plurality of states, said orientation 
is such ttiat said polarization-dependent optical-path device causes at least a 
portion of said second set of reflected-light polarization components to be out- 
coupled from the optical device through said first output port. 


Page 7 of 17 
PA(iE9/19'R(:VDATM008S:34:18PM [Eastern StandiirdTiinel'SVRiUSPT 


GfV^DNER GROFF Fax: 770-984-0098 Har 7 2006 05;d2pni P010/019 

Patent 

Serial No. 10/071.356 
Avago Docket No. 10010648-1 

Claim 15 (original): The optical device of claim 11, wherein said polarization- 
dependent optical-path device Includes an input polarization-dependent path 
splitting element, the Input polarization-dependent path splitting element 
converting said first set of input-light polarization components that are at least 
partially spatially-coincident into said first set of spatially-separated input-light 
polarization components and converting said second set of input-light 
polarization components that are at least partially spatially-coincident into said 
second set of spatially-separated input-light polarization components, said first 
and second sets of said spatially-separated input-light polarization components 
propagating along a common optical path of the optical device from the first input 
port. 

Claim 16 (original); The optical device of claim 1 1 , wherein said polarization- 
dependent optical-path device includes an input polarization-dependent path 
splitting element, the input polarization-dependent path splitting element 
converting said first set of input-light polarization components that are at least 
partially spatially-coincident Into said first set of spatially-separated input-light 
polarization components and converting said second set of input-light 
polarization components that are at least partially spatially-coincident into said 
second set of spatially-separated input-light polarization components, said first 
set of said spatially-separated input-light polarization components propagating 
along a first optical path of the optical device from the first input port and said 
second set of said spatially-separated input-light polarization components 
propagating along a second optical path of the optical device from the first input 
port, the first optical path being distinct from the second optical path. 
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Claim 17 (original): The optical device of claim 11 . wherein said polarization- 
dependent optical-path device Includes an output polarization-dependent path 
splitting elenr^ent, and wherein prior to said polarization-dependent optical-path 
device converting said first and second sets of spatially-separated reflected-llght 
polarization components into said first and second sets, respectively, of output- 
light polarization components that are at least partially spatially-coincident, said 
output polarization-dependent path splitting element converts said first set of 
spatially-separated incident-light components having incident angles of 
polarization into a first set of spatially-separated reflected-light components 
having reflected angles of polarization that are different from said incident angles 
of polarization of said first set of spatially-separated incident-light components, 
and converi:s said second set of spatially-separated incident-light components 
having incident angles of polarization into a second set of spatially-separated 
reflected-light components having reflected angles of polarization that are 
different from said incident angles of polarization of said second set of spatially- 
separated incident-light components, said reflected angles of polarization of said 
first and second sets of spatially-separated reflected-light polarization 
components depending on said state of the reflector, wherein when said reflector 
is in said first one of said plurality of states, at least a portion of said first set of 
output-light polarization components is out-coupled from the optical device 
through said first output port. 

Claim 18 (original): The optical device of claim 17, wherein when said reflector is 
in said first one of said plurality of states, said orientation is such that said 
polarization-dependent optical-path de>rfce causes at least a portion of said 
second set of output-light polarization components to be out-coupled from the 
optical device through said second output port. 
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Claim 19 (original): The optical device of claim 18, wherein when said reflector is 
in a second one of said plurality of states, said orientation is such that said 
polarization-dependent optical-path device causes at least a portion of said first 
set of output-light polarization components to be out-coupled from the optical 
device through said second output port. 

Claim 20 (original): The optical device of claim 18, wherein when said reflector is 
in a second one of said plurality of states, said orientation is such that said 
polarization-dependent optical-path device causes at least a portion of said 
second set of output-light polarization components to be out-coupled from the 
optical device through said first output port. 

Claim 21 (cancelled) 
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Claim 22 (currently amended): An integrated optical device comprising: 
at least a first input port; 
at least a-firs t and second output portg; 

a substantially non-reciprocal directional stage comprising one or more 
elements that are configured to operate on polarization components of light, the 
directional stage receiving light from at least the first input port, the received light 
having polarization components, the directional stage controlling a path of 
propagation of the received light through the directional stage by operating on the 
polarization components of the received light; 

a reflective element having a plurality of states such that light impinging on 
the reflective element is reflected by the reflective element with a polarization that 
depends on the State of the reflective element; and 

a polarization Stage interposed between the directional stage and the 
reflective element, the polarization stage directing the polarization components of 
light propagating through the directional stage onto the reflective element by 
operating on the polarization components of the light received by the polarization 
stage from the directional stage, and wherein the polarization stage directs light 
components reflected from the reflective element Into the directional stage with a 
polarization that depends on the state of the reflective element to enable the 
directional stage to control the path of propagation of the reflected light based on 
the polarization of the reflected light components^ 

wherein when the reflective element is in a first one of said pluralrtv of 
states, at least a fraction of the reflected light is out-coupled from the integrated 
optical device through the first output port and at least substantially none of the 
reflected light is output from the integrated optical device through the first input 
port, and wherein when the reflective element is in a second one of said plurality 
of states, at least a fraction of the reflected light is out-coupled from the 
integrated optical device through the second output port and at least substantially 
none of the reflected tight is output from the integrated optical device through the 
first input and first output ports . 
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Claim 23 (cancelled) 
Claim 24 (cancelled) 

Claim 25 (currently amended): The integrated optical element of claim 2522r 
further comprising a second input port, wherein light received by said 
substantially non-reciprocal directional stage from the second input port has 
polarization components, the directional stage controlling the path of propagation 
of the light received from the second input port through the directional stage by 
operating on the polarization components of the light received through the 
second input port, and v/herein the light received through the second input port is 
reflected by the reflective element with a polarization that depends on the state of 
the reflective element, and wherein when the reflective element is in a second 
one of said plurality of states, at least a fraction of the reflected light 
corresponding to light received through the first input port is out-coupled from the 
integrated optical device through the second output port and at least a fraction of 
the light received through the second input port is out-coupled through the first 
output port 

Claim 26 (original): The integrated optical device of claim.22, wherein the 
directional stage comprises one or more walk-off crystals and one or more 
Faraday rotators for manipulating the polarization components of the light 
received through the first input port. 
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Claim 27 (original): The Integrated optical device of claim 22, wfierein the 
polarization stage comprises at least one birefringent element that directs 
polarization components of light received from the directional stage onto the 
reflective element in a manner dictated by the polarization components of the 
received light and by a configuration of said at least one birefringent element, 
and wherein the polarization stage directs light reflected from the reflective 
element into the directional stage in a manner dictated by the polarization 
components of the reflected light and by the configuration of said at least one 
birefringent element, thereby causing the polarization stage to function as a 
polarizing beam splitter that directs reflected light into an appropriate side of the 
directional stage. 

Claim 28 (original): The integrated optical device of claim 22, wherein the 
reflective element is a liquid crystal cell. 

Claim 29 (cancelled) 
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Claim 30 (currently amended): A method for operating on light, the method 
comprising: 

providing an optical device comprising a polarization-dependent optical 
path device and a controllable reflective element that has a plurality of states, 
said polarization-dependent optical-path device Including an input polarization- 
dependent path splitting element, the input polarization-dependent path spiitting 
element spatially separating said input-light polarization components to obtain 
said spatially-separated input-light polarization components, thereby defining a 
branched input; 

coupling input light into the optical device; 

using the polarization-dependent optical path device to separate the input 
light into spatially-separated input-light polarization components; 

using the polarization-dependent optical path device to provide the 
polarization components with incident angles of polarization and to direct the 
polarization components onto the reflective element; 

placing the reflective element in one of said plurality of states, wherein the 
reflective element reflects the input-light polarization components incident 
thereon, thereby producing reflected-Ilght polarization components having 
reflected angles of polarization, the reflected angles of polarization depending on 
the state of the reflective element; and 

using the polarization-dependent optical path device to combine the 
reflected-light polarization components, the combined reflected-Ilght polarization 
components being out-coupled from the optical device^ 

wherein said polarization-dependent ooticaUpath device includes an 
output polarization-dependent oath splitting element, said output polarization- 
dependent path splitting element converting said reflected-lioht polarization 
components having reflected angles of polarization into sDatlallv-seoarated 
reflected-light polarization components having reflected angles of polarization, 
thereby defining a branched output, said reflected ancles depending on the state 
of the reflective element, wherein when said reflector Is in a first one of said 
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plurality of states, at least a portion of said combined reflected-lioht polarization 
components is out-coupled from the optical device ttirouqh said branched output, 
and wherein the portion of the out'Coupled light components that is out-coupled 
from the optical device through said branched output depends on the state of 
said reflector . 

Claim 31 (cancelled) 

Claim 32 (currently amended): The method of claim S4-30, wherein when said 
reflective element is in a second one of said plurality of states, at least a portion 
of the combined reflected-light polarization components is out-coupled from the 
optical device through said branched output and at least a portion of said output- 
light polarization components is out-coupled from the optical device through said 
branched input, and wherein the portion of the polarization components that is 
out-coupled from the optical device through said branched output and the portion 
of the polarization components that is out-coupled from the optical device 
through said branched input depends on the state of said reflective element. 

Claim 33 (cunrently amended): The method of claim 3430, >Arfierein said 
plurality of states constitute a continuum of states such that said optical device 
functions as an analog optical device, and wherein the respective portions of 
polarization components that are out-ooupled from the optical device through 
said branched input and through said branched output are variable over a 
continuum of said portions by controllably selecting the state of the reflective 
element from said continuum of states. 
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